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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aquosity solution said whose matter it is the aquosity solution containing the oily 
matter of at least 1 chosen from the ester and the triglyceride of the Pori unsaturated fatty acid 
and a salt, and the Pori unsaturated fatty acid, and is the gestalt of the inclusion complex in 
gamma-cyclodextrin. 

[Claim 2] The aquosity solution according to claim 1 with which said oily matter is chosen from 
an arachidonic acid (AA). eicosapentaenoic acid (EPA), docosa-hexaenoic acid (DHA), and these 
triglycerides. 

[Claim 3] The aquosity solution according to claim 1 with which said matter contains fish oil 
including some kinds of oily matter. 

[Claim 4] a) The preparation approach of the aquosity solution according to claim 1 which 
includes the process which separates the precipitate complex of gamma-cyclodextrin and oily 
matter from the process which adds the oily matter which is going to make the process 
dissolved in water, and said solution which obtained by ba solubilize gamma-cyclodextrin, and the 
supernatant also containing the complex of which c dissolution was done. 
[Claim 5] The approach according to claim 4 of subsequently to an aquosity solution including 
further the process which dries at least 1 of the complex obtained in Process c, and the process 
which returns said desiccation complex. 

[Claim 6] The food constituent which contains the aquosity solution of a publication in claim 1 
thru/or any 1 term of 3. 

[Claim 7] The cosmetics constituent which contains the aquosity solution of a publication in 
claim 1 thru/or any 1 term of 3. 

[Claim 8] The medicine manufacture constituent which contains the aquosity solution of a 
publication in claim 1 thru/or any 1 term of 3. 
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TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the solubilization and stabilization by inclusion into gamma-cyclodextrin. 
[ with the Pori unsaturated fatty acid for obtaining the water-soluble pharmaceutical preparation 
which may be introduced into medicine manufacture, food, or a cosmetics constituent, and a 
corresponding salt, ester and a triglyceride ] 

[0002] The Pori unsaturated fatty acid, such as an arachidonic acid or eicosa tetraenoic acid 

(AA), eicosapentaenoic acid (EPA), and docosa-hexaenoic acid (DHA). is the long-chain Pori 

unsaturated fatty acid of n-3 sequence. These are mainly contained also in marine products, i.e., 

predetermined micro algae, in fish oil again. These are obtained according to hydrolysis- 

esterification of a triglyceride. These acids and corresponding triglycerides agree at a bottom 

ceremony. 

[0003] [Formula 1] 




Arachidonic acid (AA) 
[0004] [Formula 2] 




COOH 



(II) 



Eicosapentaenoic acid (EPA) 
[0005] [Formula 3] 
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EOCOR, 
bcORj 
OCORi 

Docosa-hexaenoic acid (DHA) 

[0006] Triglyceride: Rl. R2, and R3 express the hydrocarbon group of fatty acids, such as EPA, 
DHA, and others. 

The Pori unsaturated fatty acid (AGPI) of these n-3 sequences shows a very interesting 
property in prevention of predetermined inflammation venereal disease physical science 
(psoriasis, arthritis) and a cardiovascular disorder. 

[0007] the heart blood vessel death rate of these fatty acids is received — probably — ** — 
the first epidemiology research which shows existence of useful effectiveness goes back to the 
observation given to the Greenland Eskimo. In this population that almost consumes only the 
marine mammals and fishes, AGPI n-3 [ about 1 4g ] are taken in every day, and the death by the 
cardiovascular disorder is rare. The relation between the consumption level (and strengthening of 
AGPI n-3 (fortiori)) of a fish and the incidence rate of a cardiovascular disorder was discovered 
in research with the still clearer hope even in Japan. 

[0008] :1 which gives that useful effectiveness by mediating AGPI n-3 in two level — these — 
TORIGURISHIDERIDE (triglycideridemia) — decreasing (the cholesteremia not carrying out) — ; 
from which this reduction is essentially obtained by composition with a low-density lipoprotein 
and its component 

2) These control platelet aggregation, coagulation, and an inflammation phenomenon by acting on 
composition of many molecules (thromboxanes, prostacyclins, leukotrienes, PAF, a fibrinogen. 
PDGF, cytokine, ...). 

[0009] It seems that it is that recommendation of consumption of a fish is discreet about 
restricting the death rate of the heart about all population. 

AGPI offers other remarkable advantages in the level of the skin and nerve structure between 
perinatal period development again. 

The thickness of the increase of : and water permeability in which change actually appears on 
the occasion of lack of AGPI in epidermis, superfluous growth (problem of the keratinization) of - 
cell, and - layer and increase of a number, - eczema, a stimulus, erythema ... 
[0010] Nutritionally, although a perinatal period deepening stage is equivalent to the activity 
phase for including long-chain AGPI(s) (22:6 n- first 3;, i.e., the carbon atom of 22, the ethylene 
nature partial saturation of 6, on n-3 carbon) in the structure lipid of a central nervous system, it 
is peculiar to AGPI food intake at the equivalent also to the phase of susceptibility, then the 
point to say. About the human brain, this period that grows quickly is crossed even to 2 years 
old of an embryo life period from the last three months. Every 2g per day of a newborn infant's 
brains increases between the first years mainly for a myelination phenomenon. This is inevitably 
accompanied by AGPI food intake being qualitatively [ quantitatively and ] appropriate. 
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[0011] In the industrialized country, since average consumption of these fatty acids is the 
amount of low (200 to 400 mg/day). the food in the condition that many entrepreneurs 
strengthened these fatty acids by adding fish oil (a pan, margarine, mayonnaise) becomes a 
however clear thing, or it is beginning to inquire. 

[0012] however, the thing for which a fatty acid long-chain [ these ] is introduced into food or a 
cosmetics constituent — the insolubility to the water of these fatty acids, and ** — since 
better, it is difficult because of ****** and lack of stability. 

[0013] The latter is actually susceptibility at heat and light. These are unstable and oxidize 

easily. 

[0014] 
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PRIOR ART 



[Description of the Prior Art] 

In order to cancel these difficulty, reference FR-A -2547829 [1] offers the stable constituent 
containing the composite of unsaturated fatty acid and the stabilization organic compound 
equivalent to a bottom type, 

H2C0R^ 

R"* — O— CH O 

I II 
H^C— O — P^— OCH2CH2N*R^ 

[Formula 4] ^ 

the inside of a formula, and R1 and R2 — fatty-acid residue — one side — R3 — H — 3 or 
(CH3) 3 are expressed, respectively. The role to which you may add to this constituent, and 
cyclodextrin also reduces powerfully a specific unpleasant odor and specific unpleasant 
bitterness to said Pori unsaturated fatty acid compound, and makes this constituent what has a 
good taste to the taste is played. 

[0015] Inclusion of the Pori unsaturated fatty acid, for example, inclusion of EPA to gamma- 
cyclodextrin, is suggested to reference FR-A -2550445 [2]. For this purpose, both compounds 
are mixed under existence of water little as a slurry, and the powder containing inclusion- 
compound gamma-cyclodextrin-EPA is obtained as a result. 

[0016] Obtaining the product which contains the oily matter containing gamma-cyclodextrin, and 
EPA or DHA in reference FR-A -0470450 [3] by precipitate from a solution is indicated. 
[0017] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

It has the fault that any [ these ] technique produces the solid product which is not suitable for 

installation to all medicine manufacture, food, or a cosmetics constituent. 

[0018] 
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[Means for Solving the Problem] 

Aiming at the pharmaceutical preparation of the gestalt of the aquosity solution which contains 
the oily matter of at least 1 in the state of the dissolution with which especially this invention 
belongs to the group of the Fori unsaturated fatty acid, and its derivative (a salt, ester, and 
triglyceride), these are suitable for such installation. 

[0019] Moreover, this invention is an aquosity solution containing the oily matter of at least 1 
chosen from the ester and the triglyceride of the Pori unsaturated fatty acid and a salt, and the 
Pori unsaturated fatty acid, and aims at the aquosity solution with which said matter exists as 
inclusion complex in gamma-cyclodextrin. 

[0020] natural cyclodextrin by way of precaution — alpha- it is the cyclic oligosaccharide 
including D-glucopyranosyl unit combined in 1 and 4. gamma-cyclodextrin is natural cyclodextrin 
including D-glucopyranosyl unit of 8. 
[0021] This is equivalent to a bottom type and is n= 8. 



[0022] The oily matter used in this invention may be the thing of the miscellaneous origin various 
type, and these may be guided from a fish or vegetation. 

[0023] The above-mentioned Pori unsaturated fatty acid AA, EPA, and DHA is advantageously 
used especially as a triglyceride. The mixture of 1 or several sorts of these acids, and other 
saturation or unsaturated fatty acid, for example, fish oil. may be used. 

[0024] In this case, in said solution, the latter contains fish oil including several sorts of oily 
matter. 

Especially fish oil is sardine oil or ****. Such an oil contains the unsaturated fatty acid which 
has the ethylene nature partial saturation of 1 thru/or 6, and the fatty acid which does not have 
ethylene nature partial saturation in a list. 

[0025] The purpose of this invention is the approach of preparing an aquosity solution which 
contains the oily matter of at least 1 chosen from the ester and the triglyceride of the Pori 
unsaturated fatty acid and a salt, and the Pori unsaturated fatty acid again. 
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[0026] According to this invention, it is used in order that gamma-cyclodextrin may solubilize 
these matter, and the following processes are included in this approach. 

a) The process which separates the precipitate complex of gamma-cyclodextrin and oily matter 
from the process which adds the oily matter which is going to make the process dissolved in 
water, and said solution which obtained by ba solubilize gamma-cyclodextrin, and the 
supernatant also containing the complex of which c dissolution was done. 
[0027] In this way, the aquosity solution of oily matter can be obtained directly. 
[0028] Precipitate composites are collected, and it may be made to dry and they may be 
returned to an aquosity solution after that again. Moreover, it collects, and it may be made to dry 
and the composite obtained in the supernatant may be returned to an aquosity solution after 
that. 

[0029] Moreover, subsequently to an aquosity solution, this approach may also include further 
returning a recovery process and the desiccation process of the. composite of at least 1 
obtained in Process c, and the dried aforementioned composite. 
[0030] [Embodiment of the Invention] 

It is made to dissolve in water by using I. in gamma-cyclodextrin /of the amount which reaches 
the saturation of a solution, i.e., 230g, first, in order to enforce an above-mentioned approach, 
agitating gamma-cyclodextrin. 

[0031] In the following process b, oily matter is added in an amount which is equivalent to a little 
superfluous amount to the amount of gamma-cyclodextrin required in order to form an equimolar 
composite. These are agitated further. 

[0032] Centrifugal separation is made to separate the supernatant of precipitate in Process c. 
When it is operated using superfluous oily matter, before performing separation according this 
excessive amount to centrifugal separation, it removes first. 

[0033] When drying the obtained composite subsequently, the dehydration processing or 
"ZEODORESHON" which uses freeze drying or a zeolite may perform the latter. 
[0034] The following problems are solved by inclusion of the above-mentioned oily matter to the 
inside of gamma-cyclodextrin. 

- Polymerization-izing of the Pori unsaturated fatty acid and - cis- **** are transition of a 
transformer double bond, and - peroxidation. 

[0035] The aquosity pharmaceutical preparation containing a fatty acid is obtained by controlling 
the problem relevant to the oxidation ability and its instability, and decreasing powerfully by this 
invention, by making gamma-cyclodextrin include the Pori unsaturated fatty acid or its 
triglyceride, a salt, and/or ester. 

[0036] Such aquosity pharmaceutical preparation can be used in order to include these Pori 
unsaturated fatty acid and/or the triglyceride of those, a salt, and ester in a food constituent 
and a cosmetics constituent. 

[0037] Moreover, although this invention aims at the medicine manufacture and food which 
contain further the aquosity solution containing the oily matter of at least 1 chosen from the 
ester and the triglyceride of the Pori unsaturated fatty acid and a salt, and the Pori unsaturated 
fatty acid, or a cosmetics constituent, said matter exists as inclusion complex in gamma- 
cyclodextrin here. 

[0038] This invention will be better understood, if an attached drawing is referred to as the 
detailed explanation and the un-restrictive example which are given for the following detailed 
explanation are read and. 
[0039] 
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EXAMPLE 



[Example] 

The following examples show solubilization of the fish oil which used gamma-cyclodextrin. 
Although 9.9931 g gamma-cyclodextrin and 87ml water were thrown in in the container and the 
solution of gamma-cyclodextrin 1 14.86 g/l was obtained, this is substantially equivalent to the 
one half of the maximum solubility (200 g/l) of gamma-cyclodextrin. This mixture was agitated on 
the platform rotated by 300rpm until gamma-cyclodextrin dissolved completely (it attains in 
several minutes). 

[0040] Subsequently, 10ml non-refined fish oil (reference SO 30, at least 30% of omega-3 acid 
content) was added, and fixed churning was continued in 300 rp/m on the rotation platform for 
24 hours. White precipitate generated, it was stood still at the pars basilaris ossis occipitalis of 
said container, and oily suspension was observed on a middle opalescence aquosity phase and a 
middle front face. Oily suspension was removed, 1,000 rp/m and the centrifugal separation for 15 
minutes separated the aqueous phase of precipitate, and this was twice repeated at the room 
temperature. After freezing a supernatant (aqueous phase) and precipitate in liquid nitrogen, they 
were made to freeze-dry separately. 

[0041] BRUKER DRX 500 after distributing the product made to freeze-dry in 298K in a pile-ized 
pyridine The spectrometer was used in 500.13MHz and it examined according to proton nuclear 
magnetic resonance (1 H-NMR). 

[0042] Drawing 1 shows 1 H nuclear-magnetic-resonance spectrum of said precipitate. Existence 
(it displays as TGL among drawing) of the signal which is equivalent to the triglyceride of the fish 
oil origin without room to suspect was shown by by comparing this spectrum with a gamma- 
cyclodextrin independent thing. 

[0043] 1 H-NMR spectrum obtained using the supernatant was the same as that of the thing of 
draw ing 1 . 

The amount of the triglyceride contained in a supernatant was fully abundant, and the amount 
contained in precipitate was much more remarkable. 

[0044] Subsequently, solubilization of a freeze-drying composite was examined by returning 
these into a water solution. For this purpose, in order to dissolve a 0.0846g freeze-drying 
composite, the water of a complement was added. The latter is 47.08ml and the opalescence 
solution whose composite concentration is 1.79 g/l by this produced it. 
[0045] In the case of beta-cyclodextrin, it is specified that the composite generated on the 
same conditions has the solubility (0.65 g/l) of a third. 

[0046] Since this may limit the amount of the aquosity solution of the added composite to a very 
low value, it is very interesting because of the use in food or a cosmetics constituent. 
[0047] The composite of a supernatant and the composite of sediment confirmed whether to 
have been that all are the inclusion composites of the triglyceride in gamma-cyclodextrin here. 
[0048] Although the freeze-drying composite obtained from the freeze-drying composite and 
sediment which were obtained from the supernatant for this purpose was dissolved in the 
dimethylformamide (DMF) of the minimum volume, thereby, said composite denaturalized by 
making it dissociate from the kind of those both sides included. After taking out the lump of a 1g 
composite, the volume of DMF required in order to dissolve the whole was 4ml. Although the 
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about 60ml ether was added to each sample so that the triglyceride contained might serve as 
fusibility, cyclodextrin precipitated immediately, without fusibility becoming. 
[0049] In order to isolate the organic phase containing the precipitating triglyceride of gamma- 
cyclodextrin appropriately, 1,000rpm performed centrifugal separation for 10 minutes at the room 
temperature. The collected liquid part was moved to the decantation funnel. Water washed this 4 
times continuously and a small amount of gamma-cyclodextrin which may have remained in the 
organic phase was extracted. This phase was dried by Na2S04, and the flask was closed. The 
sample was filtered about 1 hour after using the sintering matter in the vacuum for which it is 
provided by the water aspirator, and the extract organic solvent (ether) was removed using the 
rotation evaporator after that. 

[0050] The fractions of the triglyceride included in gamma-cyclodextrin were collected in this 
way. The obtained fluid was presenting the oily modality. The mass of the collected triglyceride 
was 0.21 64g about 1g of composites guided from 0.1 1 78g and precipitate about 1g of composites 
guided from the supernatant. 

[0051] In order that any deterioration in air might avoid a sample in advance of the analysis (the 
characteristic fatty-acid profile was thereby obtained) by the gas chromatography, it stored 
under the argon ambient atmosphere. 

[0052] The obtained result was expressed as a percentage of the identified fatty acid, and was 
summarized in the following tables. 
[0053] [Table 1] 
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Table 1 
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22:5 n-3 
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22:6 n-3 (DHA) 
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10.8 




•30 • / 


33 . 3 




25.7 


25.9 




40.8 


40.8 



[0054] Subsequently in this table, the fatty acid is recognized by that carbon atomic number with 
the number of the ethylene nature partial saturation from the location of the first partial 
saturation in a chain. Therefore. EPA is equivalent to 20:n-3. 
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[0055] Having the fatty acid composition as the oil of the precipitate origin with the same oil of 
the supernatant origin by the result obtained from the table is shown. This is actually the proof 
of the composite of some [ a dissolution condition ] being found out in a supernatant. 
[0056] (Bibliography) 

[1]: FR-A -2547829 [2]:FR-A -2550445 [3]:FR-A -0470452 ~ [Brief Description of the 
Drawings] 

[ Draw ing 1] Draw i n g 1 is the spectrum obtained according to proton nuclear magnetic resonance 
about the gamma-cyclodextrin-fish oil composite which precipitated in the example. 
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